cryopreserved by the direct transfer into LN2 without controlled slow freezing. A wide range of meristems and embryogenic cells are cryopreserved in LN2 by vitrification [1, 2] . The survival of meristems and embryogenic cells after the vitrification is as high as the survival of them after the conventional method in many cases. However, the survival of rice non-embryogenic callus cells after the vitrification was lower than that after the conventional method ( Table 1) . Elimination of ammonium ion from post-thaw culture medium did not increase the viability of the vitrified rice non-embryogenic callus cells (unpublished data), although it increased the viability of the programfreezed cells [8] . Cell dehydration step prior to quenching in LN2 is required for the successful cryopreservation of plant cells. Cells are dehydrated in a concentrated vitrification solution in the vitrification technique instead of freeze-induced dehydration in the conventional method. These findings suggest that the dehydration stresses of the vitrification technique and the conventional method might differ, and non-embryogenic cells are more sensitive to the osmotic stress and/or the chemical toxicity resulting from the exposure to a concentrated vitrification solution, thus it is hard for non-embryogenic cells to survive after vitrification.
In conclusion, non-embryogenic rice callus cells were cryopreserved by the vitrification technique (Table 1) . After cryopreservation, the cells grew vigorously in the same manner as the untreated control and the program-freezed cells (Fig. 1) . This study showed that the vitrification technique could be used for the cryopreservation of non-embryogenic cells as well as meristems and embryogenic cells. However, further studies are needed to improve the cell survival rate.
